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Bo, No. V ^»-«Jte»«t under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement ««ui»ry, 



1. Statement 
Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-13 
NONE 



NONE 



^yEs 



NO 



2. Citations and explanations (Rule 70.7) . 
1. Subject-matter 

The present invention relates to a large-area shower electron beam irradiator with field emitters as an 
electa, source. The electron beam irradiator of the present invention comprises the following parts: a 
cyhnder-shaped vacuum chamber which is formed with an electron beam irradiation window at one side 
of its circumference; a cathode in which a field emitter tip consisting of a carbon nanotube is formed; a 
h.gh-voltage supplymg unit for supplying high-voltage to the said cathode; a first support including a 
pm msert hole formed at one end of the cathode and a first insulator formed in the high voltage supply 
for the passage of a h.gh voltage supp.y pin so that the high voltage supply pin is inserted into- the pin 
msert hole of the cathode through the first insulator; and a second support including an insert groove" 
formed m a second msulator longitudinally and axia.ly" located at the other end of the cathode inserted 
into the insert groove to support the cathode. 

2. Reference is made to the following documents: 

D1 : JP 09-166699 A (NISSIN HIGH VOLTAGE Co. Ltd.) 
02 : JP 2004-47254 A (TOSHIBA CORP.) 

Dl invention comprises the fo.lowing parts: a cylinder-shaped vacuum chamber which is formed with an 

emit r n hT r d 'f° n T ind ° W ^ SidC ° f hS CirCUmf — ; - "thode consisting of an electron 
emitter, and high-voltage electrode for supplying high-voltage to the said cathode 

And D2 invention includes an electron beam device having a cathode composed of carbon nanotube. 

The claimed invention meets the criteria set out in PCT Article 33(2)-(3) because the cited documents 01- 
02 do not teach nor fairly suggest an electron beam irradiator comprising: a cylinder-shaped vacuum 

atTod" 7T With " e,eCtr ° n beam irradiat, '° n Wind ° W 3t ° ne Slde ° f itS circumference; a 

cathode „ wh,ch a field em.tter tip consisting of a carbon nanotube is formed; a high-voltage supplying 

umt; a f.rst support including a pin insert hole formed at one end of the cathode and a first insulator; and 
a second support including an insert groove. umwr. ana 

3. Claims 1-13 have industrial applicability under PCT Article 33(4). because the subject matter claimed 
can be made or used in industry. ea 
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field l emitter - tip formed • on the cathode, corresponding to the beam irradiation 
window a high voltage supply placed at one end of the vacuum chamo^ and 
adapted to apply high voltage toward the cathode; a first support ^ 

high yoltqpP s upply p ln is inserted _in to the pin inse rt _ho]e of the cath ode 
formed in a ^n d^morj^^^^—^^^^^^ 2 ^ 

Preferably, the field emitter tip is made of a carbon nanotube . 

In the. invention, the cathode is of a. rod-shaped structure having a 
circu ar cross-section, and includes a field emitter tip shaped as a stripTrmed 
longitudinally m an outer periphery, of the rod-shaped structure ' 

The electron beam irradiator may further comprise: fi^__flanges 

s econo vacuum gang e couple d wjtbjhe ^eT ^Z^SnZ^ef^^^ 

fixeH / n ^ e U1Venti0n ' ^ b6am ' ilTadiation wi "dow may comprise: a' base plate 
fixed to the vacuum chamber, slightly protruded from the vacuum chamber to 
the outside, and having an elongated rectangular slit formed in * eenT^Vel 
^ereof,a mete wire inserted into an insert groove formed . in an outer periph"" 
of the sh of the base plate; a metaJ foil placed on the metal wire and haviW 
an area slightly larger than an . area surrounded by the metal wire and 
Plate coupled with the base plate, corresponding Jthe sl^ oTthe L e plated 

i::zL heam iiTadiation siit c — g to " * '** cen r 

Preferably, the . vacuum' chamber is cylindrical, with a pJuraJity of beam 
uxadiation windows formed in an outer periphery thereof, L TjJ Z 
cathode placed inside the vacuum chamber has field emitter tips f 0 wT 
outer peripheiy of the cathode, corresponding to the beam ZZf^Z Z 
the vacuum chamber, respectively. s ° f 

According to another aspect of the invention for realizing th» 
objects, it is provided an eiectron beam irradiator comprising: a ZuSl^Z 

« *T: f l b T ir " d 'T windows fMmed ^ ~ 

vcxipuerai area 01 the vacuum chamhpr' o ^fv,^^ 1 , . . 
chamber, and having at .east one hW area o^ 21 Tnd'a "? T^" 
fieid emitter tips formed on the Hnear area. co^olngT th bell™ « " 
wmdcnvs. respective*; a high voltage suppiy p,aced at « end of ttHa u 
chamber, and adapted mapp, y Wgh voltage toward ^ cathode; 
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so that the hiprh voltage simniv pin is insert Zl ■ , ufiy m a 

~ ~ ~ M1 " IS insegefl info th e pin insert hni^ Q f thp 

cathode t hrough thg first inflow „ ~ M " T -Ene 

roove formed m a sec o nd insulator 

the cathode is inserted U H^^mJu^^^^^ raril ^ 21 

• Preferably, the vacuum chamber has at least one linear area opposed in 
LTformtd ^ ~ ° f *" Cath ° de ' ^ ^ .irradiaUon 



[Advantageous Effects] 
. ' As described above, the present invention provides an electron beam 

■rradtator ^ designed to irradiate etectron beams in a wide area at a .o™g^ 

wTZrf ^ S ° **»■'— ™ » -diated in a wid' arel 

wthout us.ng an e.ectromagnet as well as in a high current density without 
usmg a heater such as a fitement or an additional power supply m^Ty 
ensuring a simphfied structure as well as a reduced size 

aCCOTdinB to 0,6 invention, the eiectron beam irradiator, by using 
electron beams em.tted from strip-shaped field emitter tips formed in a cathode 
can raptdJy cure mk or paint appfied in a wide area as well as facW 
mass.ve dtsmfecfion and sterilization of medical articles. Besides, according o 
fte mvenfion, the electron beam in-adiator can be simply assembled and 
dtsassemWed .hereby enhancing the promptitude, simphcity and effigy or 
assembly, substitution and maintenance. emciency of 

In addition, according to the invention, the electron beam irradiator can 
n_ the distortion of an accelerated e,ectric field of elecfi^ b^am 
uxadrated through a bean, irradiation window white preventing the vaZn We 
of a vacuum chamber from damage through the beam uradiatfon window" weU 
as to achteve a sufficient enduring force against the pressure difference betwlen 
the vacuum and the air white minimizing the thickness of a metal MI tnrZh 
watch the electron beams are irradiated thereby to decrease the H me 
electron beams and resultant energy loss through the metal foil 

Furthennore, according to the invention, the elecfion beam taadiatbr can 

IT T i,Tadiat, ' 0n Wind ° WS in * *** ***** -it in o oar to 

ensure mdependent appncation and high operation efficiency for the ~ve 

beam UTad.at.on windows according to use, further raise treatment efficacy f" 
the , n s,de of a cylindrical object in particular, and enabie curren Tensto 
adjustment, according to the distance change between the irradT" and » 
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[CLAIMS J 
[Claim 1] 

An. electron beam irradiator comprising: 

a vacuum chamber having a beam irradiation window formed longitudinally 
in an outer periphery of the vacuum chamber; 

a cathode placed centrally, and longitudinally inside the vacuum chamber 
and havmg a held emitter tip formed on the cathode, corresponding- to the beam 
irradiation window; . . 

a high voltage supply placed at one end of the vacuum chamber and 
adapted to apply high voltage toward the cathode; 

. support including , ^ insert hole formed at^ne^nd^Uhecai^ 

and a first msnlator formed in the ^^pl^ 

insert hole of the c athode th rough the firs t insulator; 

and a second sup port including an inoet t .ronv. f Q r m ed_Jii_a_second 

ha, a n mser,. p rotrn^rOorm ed at the other e nd_of^he^^ 
the insert groove to su pport th^ cj&ifide, 

< 

[Claim 21 

* ■ 

The electron" beam irradiator according to claim 1, wherein the field 
emitter tip is made of a carbon nanotube. 

[Claim 3] 

The electron beam irradiator according to claim 1, wherein the cathode is 
of a rod-shaped structure having a circular cross-section, and includes a field 
emitter hp shaped as a strip formed longitudinally in an outer periphery of Z 
rod-shaped structure. y me 

[Claim 41 

,™tt. ^ • e T tr0n j ^ i ' Tadia,0r aCC ° rdine to claim 3 - herein the field 

ZT\ Z \ " g * e drCUlar «="--««*- °f ^e cathode to radiaHy 

emit electron beams. *<*ui*uy 



to claim 1 



Or 3. fnrthPT- 



[Claim 5] 

The electron beam irradiator a rmrHi n , 
comprisinp-: 

fixi "g n™^* integrally provided at bo th ends of th„ ™^»- =L£lum w 

3 to^ac uum flanp e coupled with one of t he fixjr^ilanges^^ 
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high voltacrp ri 1PP ] v ; a nH 

a second vacuum flanp e rnnnled^L^eofte^p^ the fixin. flanges . 
[Claim 6] 

The electron beam irradiator according to claim 5, wherein the second 
nsulator of the second support has • a plurality of prominences and depressions 
formed on fte second insulator to extend surface passages thereof in oX to 
prevent insulation breakdown under high voltage. • 

[Claim 71 

irr^^ d r tron ^ ilTadiat0r aCC ° rding 10 Claim :i ' wherei n the beam 
irradiation window comprises: ' 

a base plate fixed to the vacuum chamber, slightly protruded from the 
vacuum chamber to the outside, and having an elongated rectangular slit formed 
m a central area thereof; iea 

of «. M rT7^ inSerted int ° ™ gro ° Ve f0m>ed in m outer "»*l*»y 

of the slit of the base plate; way 

a metal foil placed on the metal wire, and having an area slightly larger 
than an area surrounded by the- metal wire; and • S 

a cover plate coupled with the base plate, corresponding to the slit of the ' 
base plate, and having a' beam irradiation slit . corresponding to the s ^ L 
central area of the base plate. ' 6 

TClaim 81 

The electron beam irradiator according to claim 1 or 3 wherein the 
vacuum chamber is cy.indrical, with a plurality of beam irradtation windows 
formed m an outer periphery thereof, and wherein the cathode placed inside the 
cToT ChamDer J?" f ' eW ^ *" fcmed in » — -nphery £ 
riXve.y " « ^ ~ chamber, 

tClaim 9] 

The electron beam irradiator according to claim 8, wherein the electron 
bean, wmdows are formed at both sides of the vacuum chamber to provide 
treatment to an obiect that moves linearly outside the vacuum chamber 

[Claim 10) 

The electron beam irradiator according to claim 8, wherein the electron 
beam win ows are formed at three sides of the vacuum chamber to provide 
treatment to an object that moves around the vacuum chamber 
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[Claim 11] 

The electron beam irradiator according to claim 8, wherein the electron 
beam windows are formed at four sides of the vacuum chamber to provide 
treatment to a cylindrical object while the vacuum chamber is rotated inside the 
cylindrical object. 

[Claim 12] 

An electron beam irradiator comprising: 

a vacuum chamber having a plurality of beam irradiation windows formed 
longitudinally in an outer peripheral area of the vacuum chamber; 

a cathode placed inside the; vacuum chamber, and having at least one 
linear area formed thereon and a plurality of field emitter tips formed on the 
linear area, corresponding to the beam irradiation windows, respectively; 

a high voltage supply placed at one end of the vacuum chamber, and 
adapted to apply high voltage toward the cathode; 

a first support including a pin insert hole formed at nn P ^ pf the 
cathode and a first insulator formed in the high vnlt a ge supply, fo r the paasagg 
of a high voltage supply pin s o that , the high vnlt^ Sunn lv n ,n ; s j nsc , rfP H jpto 
the pin insert hole of the cathode th r ough th* fir st insnlatnr ; 

and a se ' cond stJ PP™-t includi ng an in sert m-nnre f orrn ^ ln a 

insulator longitudinally and axiall y located at the ntw U n d of th. r,t^ ^ 
that an insert protrusion formed at the other gnrl nf th* cathodP intn 
the insert groove t o snnnort t he nathoHp 

• • • 

[Claim 13] 

The electron beam irradiator according to claim 12, wherein the vacuum 
chamber has at. least one linear area opposed in parallel to the linear area of the 
cathode, in which the beam irradiation windows are formed. 
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